The growth-inhibitory function of p53 is separable from transactivation, apoptosis and suppression of transformation by E1a and Ras.
p53 is known to suppress oncogenic cell transformation, inhibit cell growth, induce apoptosis and activate and repress gene transcription. To investigate the relationships between these functions, we have examined various mutant forms of p53 for their abilities to perform each activity. This study has shown that growth inhibition is not a prerequisite for apoptotic cell death as these two functions are separate and alternative activities of p53. Additionally, we have demonstrated that the ability of p53 to suppress transformation (by adenovirus E1a and activated Ras) correlates with its ability to induce apoptosis and not with its ability to inhibit cell growth. Although p53 is thought to inhibit growth through the transactivation of p21WAFI, our study has demonstrated that transcriptional activation and repression are neither sufficient nor necessary for growth inhibition. This indicates that p53 has more than one mechanism for inhibiting cell growth and that another type of biochemical function must be involved. Furthermore, we have shown that transcriptional activation and repression may each be necessary, and the combination of these activities may even be sufficient, for p53-dependent apoptosis. In summary, our results have provided new information about the cellular and biochemical mechanisms through which p53 acts as a tumor suppressor.